The present investigation was carried out to study the genetic variability and the relationship among six Syrian pears; 3 wild type genotypes (W.T 1 , W.T 2 , and W.T 3 ) of pyrus syriaca Boiss, 3 Syrian pyrus cultivars (Meskawi, Romi and Abu-satel), and Liconte cultivar by using fifteen SSR primer-pairs. Fourteen primer pairs of them were able to characterize the studied pear genotypes, they revealed 47 alleles, of which 44 were polymorphic (93.6%) among all genotypes, when focusing on the Syrian pear genotypes only 42 of 45 alleles were polymorphic (93.3%). The number of alleles per primer-pairs ranged from 1 to 6 alleles with an average Consequently, the obtained data reflected the ability of SSR marker to identify the genetic variability among the seven pear genotypes.
INTRODUCTION
The genus pyrus belongs to the subfamily Pomoedeaeof the Rosaceae.The basic chromosome number of pyrus (X=17) is high compared to other Rosaceae subfamilies, suggesting a polyploid origin. Botanical data and chemotaxonomic studies based on Phenolic compounds and isozymes support the allopolyploid theory. The Pomoedeae probably arose as an amphidiploid of two ancestors from the Spiraeoideae (X=9) and Prunoideae (X=8 ) subfamilies (Chevearauet al.,1989) .
PyrusSyriacaBoiss. is widely distributed in Lebanon, Palestine, Turkey, Iraq, Jordan and Syria (Mouterde, 1966) . Many genotypes are distributed in Syria in different altitudes from 200m to 1800m, and in different environmental regions from semi-arid to humid areas which give them a good tolerance for biotic and abiotic stresses (Muzher, 1998) .
Biochemical markers such as isozymes have proved to be useful for cultivar identification in pear. The first study of pear isozyme was achieved at 1980 which identified 6 ornamental of P.calleryanaby peroxidase (Chevereauet al., 1997 ).
-662-second generation of markers to overcome the drawbacks of morphological and biochemical markers. Moreover, molecular markers became an extension and an integral part of classical breeding, contributing successfully to shortening breeding and selection cycles (Altman, 1999) .
Random amplified polymorphic DNA (RAPD) established by Williams et al.(1990) have been used for the cultivar characterization and identification in pear (Bannoet al.,2000; Ritschelet al., 2008; Lisek and Rozpara, 2010) .
Also, Amplified fragment length polymorphism (AFLP) technique was used to study the genetic diversity of pear (Pan et al., 2002; Shenghuaet al., 2002) .
Simple sequence repeat (SSR) or microsatellite markers have become the marker of choice for genotype identification (Bassil, 2005) . SSRs were implemented for identification, genetic diversity, genetic relationship and for breeding programs among different fruit species like Peach (Ahmed et al., 2004) , Apricot (Perez et al., 2005) , Cherry (Ganopoulos et al., 2011) , Almond (Amirbakhtiar et al., 2006) , Apple (Muzher et al., 2007; El-Halabi et al.,2009 ) and Pear (Yu-fen et al.,2007; Van Dyk et al.,2008; Tian et al., 2012) . On the other hand, SSR technique was used for diversity studies of cultivated and wild P. communis genotypes (Volk et al., 2006; Brini et al., 2008) , to identify incorrect pear cultivars and cultivars with multiple names to establish credible gene bank to create a resource for breeding, plant nurseries and quality control (Xuan, 2008) , identify historic pear trees in U.S. National Parks as an important plan to conserve historical orchards within National Park boundaries (Bassil et al., 2008 ) . In addition to study the genetic diversity and relationship among accessions related to deferent pear species (Erfani et al., 2012) .
The present investigation was carried out to study the genetic relationship between the Syrian wild types and related cultivars based on the genetic distances obtained by SSR molecular marker data and to identify the different pear genotypes by unique DNA markers.
MATERIALS AND METHODS

Plant material:
The study included six Syrian pears ; 3 wild type genotypes (W.T 1 , W.T 2 , and W.T 3 ) of pyrus syriaca Boiss, 3
Syrian pear cultivars (Meskawi, Romi and Abu Satel), which characterized morphologically, anatomically and biochemically using isozyme analysis by Elshihy et al.(2004) , in addition to Liconte cultivar which derived from the hybridization between Pyrus communis and Pyrus pyrifolia ( Table 1) . Extraction of total DNA from young green leaves was performed using CTAB protocol according to (Porebski et al., 1997) . DNA estimation was carried out depending on visual method by electrophoreses the DNA samples in 0.8% agarose gel against 5 µl of a 100 bp DNA ladder (Promega, U.S.A).
Direct amplification of Simple Sequence Repeats (SSR):
Fifteen SSR primer-pairs were used, fourteen SSR primers derived from apple; two SSRs developed in apple depending on apple genomic library designed using PRIME from the GCG package (Guilford et al., 1997) , and twelve SSRs were developed using the program primer version 0.5 available from the Whitehead institute for Biomedical Research.
Cambridge, Massachusetts, USA (Gianfranceschi et al., 1998) . In addition, SSR primer pairs (BN) were designed by a repeat-enriched pear genomic library ( Table 2 ).
The PCR reaction was carried out using hot start Taq polymerase (Roche Diagnostics GmbH) in 25 μl reaction volume containing 1X PCR buffer (200mM Tris-HCl, pH= 8.4, 500M KCl). 2 mM of each dNTPs, 10 P mol of forward primer, 10 P mol of reverse primer, 50 ng genomic DNA, 5 x GC solution, and 1 unit hot start Taq DNA polymerase. Hot start and touchdown profile was used as follows: An initial hot start and denaturation step at 95°C for 5 minutes followed by 20 cycles at 95° C for 1 min, annealing temperature (Table 2 ) for 1 min, and a primer elongation at 72°C for 1 min was performed, then followed by twenty three cycles at 95°C for 45 seconds, annealing temperature at (55°C or 45°C) for 45 seconds, and a primer elongation at 72° C for 45 seconds and an extension cycle for 7 minutes.
The products of the microsatellites based PCR were detected by electrophoresis on agarose gel as follows:
The PCR products was mixed with loading dye (5:1) and 10 μl was loaded in ethidium bromide -stained 2% agarose gel in 1 X TBE buffer. Bioprofil-Bio-1D
software was used to detect Alleles size by using 100bp
DNA Ladder (Promega, U.S.A).
The banding patterns generated by SSR marker were compared to determine the genetic relationship of the seven pear genotypes. The amplified fragments were scored either as present (1) or absent (0). Bands of the same mobility were scored as identical. The genetic similarity coefficient (GS) between two genotypes was estimated according to Jaccard coefficient (Jaccard, 1908) . Dendrogram was clustered by cluster analysis using the unweighted pair-group method with arithmetic averages (UPGMA) on the basis of SSR data. The expected heterozygosity of the polymorphic loci (He) was calculated depending on allele frequency (Lorenzo et al., 2007) . The marker index (MI) calculated from the formula:
MI= He * E, where E is the effective multiplex ratio and calculated from the formula: E= nB, which B is the fraction of polymorphic loci (Powell et al., 1996) . The software's used through this study were Microsoft EXCEL, SPSS, Bioprofil-Bio-1D, and Gene stat. (Table 3) .
The size of all alleles exhibited by these polymorphic loci were different than the expected size as shown in Table ( 2) except the primer pair BN. Yamamato et al.(2001) reported that the differences in the size of the fragments among pear cultivars were mainly due to differences in the repeat number of the AG unit. The number of alleles per primer-pairs ranged from 1 to 6 alleles (figure 1) with an average 3.4. As well, when
Liconte was not included the average was 3.2. However, the average number of alleles depends on the primers and the number of accessions. Erfani et al. (2012) stated that the number of observed alleles for each locus was 3 to 12 with an average 6.21 per locus when they studied the genetic diversity and relationship among 47 pear cultivars and genotypes using 28 SSR primer pairs. (6) and Liconte (7) Genetic Relationship as Revealed by SSR Data:
The genetic similarity based on Jaccard coefficient for the seven pear genotypes ranged from 65% to 26%
between Meskawi with W.T 3 , and Abu-satel with Liconte, respectively (Table 4) . Also, Romi revealed the lower genetic similarity with W.T 2 (26%). So, it differs than the obtained results by biochemical analysis "isozymes" for the same genotypes which revealed the highest relatedness between Romi and W.T2 due to the high number of bands revealed by Romi cultivar "6 bands" when using Peroxidase isozyme (Elshihy et al.2004) Powell et al. (1996) ; they reported that SSR revealed the high H e , followed by RAPD and AFLP. While, Wunsch and Hormaza (2007) found that the expected heterozygosity (He) was 0.68 when they compared between 63 European cultivars by using 7 SSR primer pairs.
Marker index (MI) was calculated based on the experimental data. The marker index was (11.57) due to the effective multiplex ratio (44).
This investigation has concluded that the Leconte cultivar revealed the highest similarity with Romi cultivar, while the highest level of genetic similarity between Syrian genotypes was between Meskawi and W.T 3 , the fourteen primer-paires derived from apple genomic library were very useful to discriminate the seven pear genotypes by 20 unique SSR markers.
Consequently, SSR marker is very efficient tool to identify the genetic variability between the seven pear genotypes and to discriminate between individuals.
